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available nutrients axis, SLA has become the pre-eminent predictive leaf trait (Reich 2014) . 98 However, the sensitivity of SLA to light availability means that it is not a reliable partial 99 6 predictor of soil fertility as irradiance changes during succession. Since primary production 100 reflects the availability of resources that include light and nutrients it could mean that SLA is 101 actually a better predictor of aNPP. To test this relationship requires treating SLA as an 102 effect trait rather than as a response trait where variation in abundance-weighted values as predictors of ecosystem function and ask which best predicts aNPP across ecosystems. 111 Since there has been a growing appreciation of the influence of within-species trait variation 112 (Albert et al. 2010; Siefert et al. 2015) we also test whether including intra-specific trait 113 variation improves the fitted relationship between traits and aNPP. We investigate the 114 performance of each trait as a predictor of aNPP when species of low abundance are 115 excluded and when plant species abundance-weighted trait values for the dominant species 116 among habitats are based on database values or in situ measurements. 117 Our starting point was to compute abundance-weighted trait values based on published UK 118 database values. This is the easiest method to apply for constructing trait-derived variables. 119 However, if locally measured trait-values differ appreciably from database means and 120 correlate with aNPP then database-derived means will be a poorer predictor of local aNPP. 121 We tested the importance of intra-specific variation in two ways. First, we substituted mean 122 database trait values for the dominant species in each sampling plot with in situ 123 measurements of leaf traits for those species. The two most abundant species were 124 selected to ensure adequate sampling of the species contributing the most biomass to each 125 stand. Secondly, we introduced intra-specific trait variation via its effect on the variance of 126 the abundance-weighted mean trait values. Thus, rather than employing one abundance- In summary we test the following hypotheses: 138 1. Abundance-weighted LDMC is a better predictor of aNPP than abundance-weighted 139 SLA. 140 2. Estimation of aNPP is improved when trait values for the dominant plant species are 141 based on in situ measurements rather than database averages. 142 3. Estimation of aNPP is improved when intra-specific trait variation based on 143 replicated database values is included in the model.
144

Materials and Methods
Study region and sampling locations 148
Fifteen sites were located in the River Conwy catchment in north Wales, UK. The remaining 149 two sites (limestone grassland and upland unimproved hay meadow) were located within 150 the Ingleborough National Nature Reserve in North West England in the upper reaches of 151 the Ribble catchment ( Fig. 1 ; Table 1 ). The regional climate for all sites is temperate (Table S2 ). Thus all subsequent modelling was 354 performed using abundance-weighted trait variables calculated from square-root 355 transformed cover.
Across the 49 plots nested into 17 sites, measured aNPP ranged from 99 g dry mass m -2 yr -1 358 in montane heath to a maximum of 1481 g dry mass m -2 yr -1 in intensively-managed lowland 359 improved grassland (Fig. 2) . Overall, 91 % of the variation in aNPP occurred between sites. 360 AICc values for models based on abundance-weighted LDMC were all lower than for models Material; Text S1, Table S1 , Fig. S3 ). Because a number of bryophyte genera, including 404 Sphagnum, are capable of fixing atmospheric nitrogen (Cornelissen et al. 2007) , the 405 inclusion of bryophyte cover was also tested as an additional predictor alongside LDMC and 406 SLA but this was also not significant (see Supplementary Material; Text S1, Table S1 , Fig. S3 ). 407 It is quite possible that the addition of climate variables could have explained further 408 variation in aNPP. We did not explore this because (a) we expect considerable collinearity Our results indeed showed that including in situ field measurements increased explanatory 441 power to a greater extent than introducing intra-specific variation via replicated database 442 values. In situ measurements ought to be a better physiological reflection of the 443 performance of the particular vegetation stand than database averages, and this was indeed 444 found to be the case. It is likely that the residual error associated with our best model was in 
